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$T$ ( ) $c$ $\gamma$
Gaussian $0$ $\frac{1}{dt}$
OU Gillespie[8] $\lceil_{exact}$ updating formula$\rfloor$
$10^{11}\approx 2^{37}$
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$S= \frac{<(\Delta\zeta_{R})^{3}>}{<(\Delta\zeta_{R})^{2}>^{3/2}}arrow 3\sqrt{\frac{2T}{R}}$ (5)
$R^{-1/2}$ $0$ (Gauss )
$F$ $Rarrow\infty$
$F= \frac{<(\Delta\zeta_{R})^{4}>}{<(\Delta\zeta_{R})^{2}>^{2}}arrow 3+\frac{30T}{R}$ (6)
$R^{-1}$ 3 (Gauss ) $R<10T\sim$
$E$ $v=V/E^{2}$ $Rarrow\infty$
$Sarrow 0+$ $(3- \frac{3}{8}v-\frac{27}{128}v^{2}\cdots)$




$f(x; \mu, \sigma)=\frac{1}{\sqrt{2\pi}\sigma x}\exp\{-\frac{(\ln x-\mu)^{2}}{2\sigma^{2}}\}$ (8)
$\mu$
$\sigma$ $E$ $V$
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$X(t)$ $N(O, \sigma)$ $\xi_{n}=$





$\psi_{\xi}(\theta)=(1-\frac{2i\theta\sigma^{2}}{n})^{-n/2}$ , $\psi_{\zeta}(\theta)=(\frac{2\sigma^{2}}{n})^{\dot{\iota}\theta}\frac{\Gamma(n/2+i\theta)}{\Gamma(n/2)}$ (14)
$n$ $\chi^{2}$-
$E=\sigma^{2}$ , $V=-$$2\sigma^{4}n$ ’ $S=\sqrt{\frac{8}{n}}$ , $F=3+ \frac{12}{n}$ (15)
$v=V/E^{2}$
$S=0+\sqrt{v}\cross 2$ , $F=3+v\cross 6$ (16)
$v$ leading term
$n$ $\chi^{2}$-
$E=1_{JJ}( \frac{2\sigma^{2}}{n})+\Psi(\frac{n}{2})$ , $V=\Psi(1,$ $\frac{n}{2})$ , (17)
$S= \frac{\Psi(2,\frac{n}{2})}{\Psi(1,\frac{n}{2})^{3/2}}$ , $F=3+ \frac{\Psi(3,\frac{n}{2})}{\Psi(1,\frac{n}{2})^{2}}$ (18)
$\Psi(x)$ digamma $\Psi(k, x)$ polygamma
$narrow\infty$
$E arrow\ln(\sigma^{2})-\frac{1}{n}-\cdots$ , $V arrow\frac{2}{n}+\frac{2}{n^{2}}+\cdots$ , (19)



















2 ( )r Kolmogorov $dt$.
) $\triangleright$ T $r=dt,$ $10dt,$ $100dt,$ $1000dt=T$ 4
5
$10^{-3}$ $10^{-2}$ $10^{-1}$ $10^{0}10^{\}$
$\wedge$
$10^{2}$ $10^{3}$ $10^{4}$ 1 $0^{}$ 1 $0^{}$ 1 $0^{}$
$10^{0^{R\prod_{\uparrow 0^{t}}}}$
$t0^{2}$ $10^{3}$ $10^{4}$
(a) $R/dt$ (b) $R/dt$
2: $R$ (a) $\delta_{r}\zeta_{R}$ (b) $\delta_{r}\xi_{R}$











1 $0$ . $\ddagger$ ; ’ .
0.5
$-1\dagger 0^{0}$
$10^{1}$ $10^{2}$ $10^{3}$ $10^{4}$ $10^{5}$ $10^{8}$ $10^{7}$
(b) $R/\Phi$


















$|0^{1}$ $10^{2}$ $10^{3}$ $10^{4}$ $10^{5}$ $\dagger 0^{6}$ $10^{7}$
(b) $Rl\alpha$
4: $R$ (a) $\delta_{r}\zeta_{R}$ (b) $\delta_{r}\xi_{R}$
2$\sim$4 $r$ 2






















$V$ $S$ $R^{-1/2}$ $0$ (Gauss ) $F$ $R^{-1}$ 3(Gauss
)
$v=V/E^{2}$ $S$ $F$ 5 5(b)
$F-3$
Gauss
$rarrow 0$ Kolmogorov[9] Oboukhov[10]
4
$Earrow cr$, $V arrow\frac{4c^{2}r^{3}}{3R}$ , $S arrow\frac{33}{20}\sqrt{\frac{3r}{R}}$, $F arrow\frac{453r}{35R}$ (27)
$S$ $F$ $v=V/E^{2}v arrow\frac{4r}{3R}$






(a) $V/\mathbb{E}..2$ (b) $V!E^{*}2$
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